Previous studies have largely supported the predictions that an animal's aggressiveness increases as the clumping of resources increases in space but decreases in time. Such tests of resource defence theory, however, have manipulated only one aspect of resource distribution at a time. We tested for an interaction between the effects of the spatial and temporal clumping of food by allowing groups of 10 Japanese medaka fish, Oryzias latipes, to compete for food in a 2 2 factorial design. There was a significant interaction between the effects of the spatial and temporal clumping of food on both the total rate of aggression in tanks and on the per capita rate of aggression by fish in the feeding patch. Despite these interactions, all trends in per capita rate of aggression in the feeding patch were consistent with the predictions. In contrast, total rate of aggression in the tank, which included fish that were not competing for food, apparently contradicted a key prediction. Our results suggest that powerful tests of resource defence theory should take into account an animal's opportunity to be aggressive. In addition, it may be difficult to extrapolate the results of single-factor tests of resource defence theory to multi-factor or field situations.
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An animal's aggressiveness during competition is thought to be influenced by resource distribution in space and time. Aggressiveness is predicted to increase as the spatial clumping of resources increases (Brown 1964; Trivers 1972; Warner 1980; Grant 1993 ), but to decrease as the temporal clumping of resources increases (Trivers 1972; Emlen & Oring 1977; Wells 1977) . When resources are spatially clumped, aggression is profitable because only a small area needs to be defended to gain access to a large portion of the resources. In contrast, when resources are temporally clumped, any time spent on defence is time away from resource exploitation.
These contrasting predictions have been largely supported by showing that the amount of aggression within groups (i.e. per capita rate of aggression) increases as resources become more clumped in space (e.g. Blanckenhorn 1991; Grant & Kramer 1992; Bryant & Grant 1995; Grant et al. 1995) . The major limitation of such tests of resource defence theory is that they have considered only one aspect of resource distribution at a time (Milinski & Parker 1991; Grant 1993) . In the wild, there is a well known positive correlation between the mean and variance (i.e. spatial clumping) of resource density (Green 1979) . It seems likely that similar correlations also occur between other aspects of resource distribution such as temporal clumping, spatial predictability and temporal predictability (for definitions, see Grant 1993). If there are interactions between the various aspects of resource distribution, then the predictive power of resource defence theory would be limited. To date no study has simultaneously manipulated two or more aspects of resource distribution.
In addition, rate of aggression is not a good measure of aggressiveness because it ignores an individual's opportunity to be aggressive. The high rate of aggression that accompanies a spatially clumped resource could be entirely due to an increased encounter rate between conspecifics attracted to the clumped resource (e.g. Grant
